Step 1: Reverse Transcription
Step 2: Quantitative Real-Time PCR Supplementary Figure S1 │ RMCE targeting system for the rosa26 locus. (a) The rosa26 targeting vector, which comprises the ZsGreen, PGK-Hyg, and cytomegalovirus-enhancer/beta-actin (CAGGS)-FLP, was inserted into the rosa26 locus via homologous recombination in ES cells. The F3/FRT sites were oriented in opposite directions. The modified locus carrying the RMCE acceptor is called rosa26(RMCE). The exchange vector carries the Plk1-shRNA1473 sequence, which is under the control of the inducible H1 promoter, and itetR is under the control of cytomegalovirus-enhancer/beta-actin (CAGGS), the F3/FRT pair, and a truncated neoR gene for positive selection. A polyA signal is included to prevent the expression of the truncated neoR gene at random integration sites. The RMCE is mediated by FLP recombination and leads to the rosa26(RMCE exchanged) allele. H: HindIII, B: BamHI. (b-d) Southern blot analyses of genomic ES cell DNA (wild-type, wt; 1°, rosa (RMCE), clones #1-4, transgenic ES cell) are presented. (b) Genomic DNA was digested with HindIII and analyzed using probe 1. The sizes of wt, rosa26(RMCE) and rosa26(RMCE exchanged) were 6.2 kb, 4.4 kb and 3.9 kb, respectively. In clones #1-4, successful RMCE was observed. (c) Genomic DNA was digested with BamHI and analyzed using probe 2. The sizes of wt, rosa26(RMCE) and rosa26(RMCE exchanged) were 9.4 kb, 5.8 kb and 3.2 kb, respectively. In clones #1-4, successful RMCE occurred. (d) Genomic DNA was digested with BamHI and analyzed using probe 3. The size of rosa26(RMCE exchanged) was 5.5 kb. In clones #1-4, no random integration was detectable, whereas, as expected, wt and rosa26(RMCE) showed no signal for the exchange vector. (e) A schematic representation of the TaqMan siRNA assay is shown. TaqMan-based real-time quantification of the siRNAs includes two steps: the stem-loop RT and the real-time PCR. The stem-loop RT primers bind to the 3' end of the siRNA molecules and are reverse transcribed. Then the RT product is quantified using conventional TaqMan PCR, which utilizes a siRNA-specific forward primer, reverse primer and dye-labeled TaqMan probes. The total RNA was isolated from the ES cells at Dox concentrations between 0 and 1000 ng/ml, and siRNA levels were determined by qRT-PCR. The relative levels of Plk1 siRNA to GAPDH are shown. (means ± s.d., n=3, for each concentration). (f) Levels of Plk1 mRNA as measured by qRT-PCR analysis in wt and transgenic ES cells treated for 46 h or 70 h with Dox (0 to 1000 ng/ml) are shown (means ± s.d., n=5, for each concentration). (g) The levels of protein expression in lysates of wt and transgenic ES cells treated for 46 h or 70 h with Dox (0 to 1000 ng/ml) were monitored by immunoblotting for Plk1, β-actin and itetR (means ± s.d., n=3, for each concentration). (h) The levels of Plk1, Plk2, Plk3, Plk4 and β-actin in lysates of Luc-and Plk1-iKD ES cells treated for 96 h with Dox (100 ng/ml) were monitored by immunoblotting (n=3). weeks of Dox treatment (drinking water containing 2 mg/ml Dox), followed by fixation, routine embedding, sectioning, and hematoxylin/eosin (HE) staining of indicated tissues. Sections representing the organs of control (wt) and iKD mice include the small intestine, large intestine, ovary, testis, thymus, spleen, liver, pancreas, adrenal gland, thyroid, kidney and lung. Bar, 100 μm (black), 200 μm (red), 1 mm (blue). (b) In a long-term experiment animals were treated with Dox (drinking water containing 2 mg/ml Dox) for more than 30 months and survival was monitored. (c,d) 4.5-5 years after the initial generation of the first Plk1-iKD-ES cells and -mice, tails clips from a small cohort of mice were used for a PCR-based genotyping. Splenocytes were isolated from wt-and iKD mice for a functional iKD test by monitoring the levels of Plk1, itetR and β-actin in lysates of wt-and Plk1-iKD cells treated for 96 h with Dox (0, 100 and 1000 ng/ml) by immunoblotting. GR1CD11b+ Gran.
[%] 10,3 ± 2,64 6,9 ± 2,72 12,8 ± 8,84 7,7 ± 3,54 0,015 n.s. n.s.
NK cells [%]
5,8 ± 0,85 4,4 ± 1,02 6,4 ± 1,37 6,3 ± 1,02 0,031 <0,001 n.s.
Supplementary Table S5
Supplementary Table S5 │ Hematological examination of Dox-treated wt and Plk1-iKD mice. Basic hematological parameters were measured by automated peripheral blood cell counts. Leukocyte subsets were analyzed by FACS analysis, and the data represent the percentage of CD45+ cells (all leukocytes). WBC, total white blood cell count; RBC, red blood cell count; MCV, mean corpuscular volume; RDW, red cell distribution width; HGB, hemoglobin; PLT, platelet count; and MPV, mean platelet volume (means ± s.d., n=10, for each parameter). For statistical analysis, two-way ANOVA was applied.
Supplemental Methods
Inducible shRNA expression vector (exchange vector). The RMCE system has been described previously 20, 21 . For the shRNA expression vector, the following oligos representing the shRNA sequence 1473 against the murine Plk1 mRNA were cloned into pH1tetOflex by were used. The 7.5 µl reactions were incubated in an Applied Biosystems
Step One for 30 min at 16°C, 30 min at 42°C, 5 min at 85°C and then held at 4°C. All reverse transcriptase reactions, including no-template controls and RT minus controls, were run in triplicate.
Western blot. At the indicated time points, cells were lysed using RIPA buffer (50 mM TrisHCl, pH 8.0, 150 mM NaCl, 1% NP-40, 0.5% Na-desoxycholate, 0.1% SDS, 1 mM Na 3 VO 4 , 1 mM PMSF, 1 mM DTT, 1 mM NaF and protease inhibitor cocktail Complete and phosStop, (both Roche, Mannheim)) 59 . Total protein was separated with 10%, 12% or 15% SDS-PAGE and then transferred to Immobilon-P membranes (Millipore, Bedford, MA, USA). The membranes were exposed to corresponding antibodies for 1 h in 5% skim milk, washed with PBST and incubated for 30 minutes with the secondary HRP-conjugated antibodies. Finally, protein bands were visualized using the Super Signal ® West Pico Chemiluminescent Substrate (Thermo Scientific, Rockford, IL, USA).
Pathology screen. Mice were sacrificed with CO 2 and analyzed macroscopically and weighed. The heart weight was determined. The tibia, thymus, spleen, kidney and left lobe of the liver were measured. Blood samples were taken and centrifuged, and the serum was stored at -20°C. The tails were preserved at -70°C for further genetic analysis. Following a complete dissection, an x-ray of the complete bone structure was taken when indicated (Hewlett Packard, Cabinet X-Ray System Faxitron Series, Böblingen). All organs were fixed in 4% buffered formalin and embedded in paraffin for the histological examination. Sections (2 µm) from the skin, heart, muscle, lung, brain, cerebellum, thymus, spleen, cervical lymph nodes, thyroid, parathyroid, adrenal gland, stomach, intestine, liver, pancreas, kidney, reproductive organs, and urinary bladder were cut and stained with hematoxylin and eosin (HE). The testicular specimen was fixed by immersion in 4% paraformaldehyde or Bouin´s fixative and embedded in paraffin using standard techniques. Sections (5 µm) were stained with hematoxylin/eosin and scored for spermatogenesis 27 .
Determination of proliferation indices. Definiens Architect Software (Definiens Understanding Images, München) was used to determine the proliferative index, which was defined as the number of Ki-67-positive cells/tissue area. To quantify the proliferative index, the staining intensity of the sections was analyzed. Only the organs with similar intensity were analyzed using the same threshold for positive nuclei. The proliferative activity of spermatogonia was defined as the percentage of Ki-67-positive cells in seminiferous tubules of stages VII/VIII 26 .
Immunohistochemistry. After deparaffinization and rehydration of the sections, immunohistochemistry was performed as follows: sections of thymus, spleen, small and large intestine, ovary and testis were microwaved for 15 min at 1000 watts in sodium citrate buffer (pH 6.0), treated with 3% H 2 O 2 for 30 min, blocked with BSA (5%) for 30 min, and incubated with the monoclonal anti-Ki-67 antibody (1:50) overnight at 4 o C. Sections were then exposed to the biotinylated secondary antibody (rabbit anti rat IgG, 1:200, DAKO, Hamburg) for 45
